Peripheral chemoreceptor function in children with the congenital central hypoventilation syndrome.
In children with the congenital central hypoventilation syndrome (CCHS), some patients require mechanical ventilation during sleep, whereas others need respiratory assistance even when awake. The cause of this disparity is unclear. We hypothesized that differences in peripheral chemoreceptor response (PCR) could provide an explanatory mechanism for this disparity in clinical manifestations. PCR was measured in five children with CCHS and five sex- and age-matched controls by measuring the ventilatory responses induced by 100% O2 breathing, five tidal breaths of 100% N2, and vital capacity breaths of 5% and 15% CO2 in O2 and 5% CO2-95% N2. Tidal breathing of 100% O2 resulted in similar ventilatory responses in CCHS patients and controls with various changes dependent on the method of analysis of response used. Acute hypoxia by N2 tidal breathing resulted in a 39.2 +/- 22% increase in respiratory rate in CCHS patients and a 15.1 +/- 11.1% increase in controls (P < 0.05), with similar increases in minute ventilation (VE) of 124 +/- 69% and 85 +/- 11%, respectively. Vital capacity breaths of each of the CO2-containing gas mixtures induced similar increases in VE in CCHS patients and controls. The changes in VE obtained with 15% CO2-85% O2 and with 5% CO2-95% N2 were significantly greater than those with 5% CO2-95% O2, suggesting a dose-dependent response as well as additive effects of hypercapnic and hypoxic stimuli. We conclude that the PCR, when assessed by acute hypoxia, hyperoxia, or hypercapnia, is present and intact in CCHS children who are able to sustain adequate ventilation during wakefulness.(ABSTRACT TRUNCATED AT 250 WORDS)